hypertension. Large cohort studies have shown that serum uric acid is an important independent risk factor for cardiovascular mortality 5, 6 . Some studies reported an independent association between serum uric acid and CHD 7, 8. An association was found between serum uric acid and stroke risk in diabetics and between serum uric acid & fatal stroke in general population 9, 10. For the last fifty years since the recognition of the association of hyperuricemia and increased cardiovascular risk due to atherosclerotic vascular diseases; researchers are trying hard to explore the molecular mechanism of this scenario. Hypertension remains the most common cause of stroke, and there is increasing evidence that an elevation in uric acid may cause primary hypertension. The Bogalusa Heart Study; found that uric acid levels in childhood predict the development of diastolic hypertension 10 uric acid to predict the development of hypertension 11, 12, 13. Recent studies have found that elevated childhood serum uric acid levels are associated with increased blood pressure beginning in childhood and higher blood pressure levels that persist into adulthood, suggesting that early elevations in serum uric acid levels may play a key role in the development of human hypertension 14. Both animal and human studies have recently shown that high uric acid levels may impair kidney function by causing glomerular damage and preglomerular arteriosclerosis, the two effects that ultimately result in arterial hypertension 15. Uric acid contributes to endothelial dysfunction by impaired release of endothelial nitric oxide (NO) which is a potent vasodilator. It causes activation of renin-angiotensin system which produces hypertension. Soluble uric acid is also proinflammatory and stimulates synthesis of monocyte chemoattractant protein-1 by vascular smooth muscle cells which is known to have a key role in stimulating macrophage infiltration in atherosclerotic vessels 16, 17. We can't exclude the possibility of hyperuricemia to play a role in the pathogenesis of atherosclerosis: overwhelming evidences suggests that hyperuricemia is linked to obesity, HTN, hyperlipidemia, hyper-insulinemia and reduced insulin resistance 18. Recent experimental and human studies have shown that hyperuricemia is associated with hypertension, systemic inflammation, and cardiovascular disease mediated by endothelial dysfunction and pathologic vascular remodeling 19. On the other side of the coin, both in vitro and in vivo studies have shown the uric acid to be a powerful free radical scavenger in human and strongly supports its antioxidant activity by which paradoxically hyperuricemia expected to offer a number of benefits within the cardiovascular system and to be associated with good clinical prognosis in patients with stroke because cerebral infarction initiates a cascade of metabolic events in the surrounding tissues & free radicals mediated oxidative damage plays key role in pathogenesis of cerebral ischemia 20, 21, 22. In Bangladesh, CVD stands for quite a sizeable number of mortality and morbidity causing a major socioeconomic challenge in the rehabilitation of stroke survivours. The best option for stroke still remains its prevention. So, we should take appropriate valuable measure against its prevention. It is possible to reduce the probability of stroke by curbing down hyperuricemia if they are related to stroke. So, the aim of this study is to evaluate the association between hyperuricemia with stroke in our population.
Methods:
This case-control study was carried out in the Department of Biochemistry, Bangabandhu Sheikh Mujib Medical University (BSMMU), Shahbag, Dhaka from January to December 2007. A total of 135 (one hundred and thirty five) subjects of both sexes were grouped as group-I (CVD cases), and group-II (Healthy control). Group-I included 85 cases, 59 were ICVD and 26 were HCVD. Among ICVD cases 42 were male and 17 were female with mean age of 58.34±7.01 years and age range of 40-68 years and among HCVD cases 19 were male and 7 were female with mean age of 59.31±6.73 years and age range of 45-68 years. Group-II included 50 healthy controls, 37 were male and 13 were female with mean age of 50.48±5.50 years and age range of 40-62 years. By taking the history and doing clinical examination and laboratory investigation diabetes mellitus, malignant disease, renal disease, thyroid disorder, liver disease & diuretic medication were excluded from study subjects. Informed written consent was taken from the patient or from his/her attendant. 5 ml fasting venous blood was collected from all study subjects with full aseptic precaution Blood was allowed to clot and then centrifuged. Separated serum was then collected and preserved at -35°c and later on used for the measurement of uric acid, lipid profile, creatinine and sugar concentration. All data were recorded systematically in a preformed data collection form and were expressed as mean±SD. Statistical analyses were performed by using SPSS for windows version 12.0. Mean values of the findings were compared between groups. One way ANOVA test & multiple comparison (Bonferroni't') test were used to see the level of significance. 95% confidence limit (p<0.05) was taken as level of significance.
Results:
The mean±SD of serum uric acid concentration of ICVD, HCVD cases and control subjects were 6.035±1.45 mg/dl with the range 2.80-8.60 mg/ dl, 5.85±1.68 mg/dl with the range 3.10-8.70 mg/dl and 5.00±1.35 with the range 1.80-8.00 mg/dl, respectively.
Discussion:
In this present case-control study, serum uric acid concentration was measured in 85 diagnosed CVD patients (59 ICVD + 26 HCVD) and 50 healthy control subjects to evaluate the association of uric acid with CVD. The mean serum uric acid level found to be significantly high (P=0.001) in CVD cases compared to controls. This finding conforms to other similar studies done abroad 23, 24, 10, 15. Bos et al. 19 found a significant positive association between serum uric acid levels and the risk of both heart disease and stroke. Elevated uric acid levels were also found to be an independent risk factor for overall cardiovascular mortality 5 , but the Framingham Heart Study did not find uric acid to be an independent risk factor for cardiovascular disease 25. A study done by Strasak et al. 26 demonstrates for the first time in a large prospective male cohort that serum uric acid is independently related to the mortality from stroke. Serum uric acid level in ICVD cases were compared and found significantly higher (P=0.001) in comparison to their controls. A study done by Gariballa et al. 27 also showed similar result but the studies done by Cherubini et al. 28 found lower uric acid level on admission in patients with ischaemic stroke which showed a gradual increase over time. Patients with the worst early outcome (death or functional decline) had higher plasma uric acid levels than those who remained functionally stable. In our study we found higher uric acid level in cases than control subjects which is consistent with the study done by Cherubini et al. 28 and in the present study, samples were actually collected on the 2 nd or 3 rd admission day rather 1 st day. Weir et al. 29 measured uric acid levels in 2498 stroke patients within 24 to 48 hours of admission and found poorer outcome in subjects with higher serum uric acid levels. They concluded that independent of other prognostic factors; high serum uric acid levels predict poor outcome and higher vascular event rates in patients with stroke. In agreement with these findings, the authors advised interventions aimed at lowering uric acid to decrease the risk of stroke. In an accompanying editorial 11 , it is concluded that elevated uric acid is injurious rather than protective in subjects with stroke.
The mean serum uric acid of HCVD cases were compared with that of control and also found to be significantly higher (p=0.050). This finding is consistent with the observation of Bos et al. 19 . There are several lines of evidences suggesting that hyperuricemia is associated with hypertension, through its direct role on vascular smooth muscle cell proliferation, endothelial dysfunction, decreased nitric oxide production, renal arteriosclerosis, proinflammatory features and local activation of the renin-angiotensin system 30, 10. Since hypertension remains the most common risk factor for hemorrhagic stroke, inducing hypertension hyperuricemia may contributes to HCVD. The serum uric acid were compared between ICVD and HCVD, but no significant difference (p=1.00) found. Study done by Stemmermann et al. 31 identified similar uric acid status for ICVD and HCVD. A study done by Chamorro et al. 22 in patients with ischemic stroke showed 12% increase in the odds of good clinical outcome for each miligram per deciliter increase of uric acid. The finding reinforces the relevance of oxidative damage in ischemic stroke and the protective role of uric acid as antioxidant in these conditions. Uric acid is regarded as an effective natural antioxidant like ascorbate and prevents the oxidative inactivation of endothelial enzymes and preserves the ability of the endothelium to mediate vascular dilatation in the face of oxidative stress 32. On the other hand with regard to the underlying pathophysiological mechanism, human atherosclerotic plaque has been shown to contain a considerable amount of uric acid, and hyperuricemia is incriminated to promote thrombus formation, increased production of oxygen free radicals, acceleration of LDL oxygenation and lipid per oxidation. Each of these factors is known to play a crucial role in the progression of atherosclerosis which may ultimately contribute to ICVD. Some researchers proposed an "antioxidant -prooxidant urate redox shuttle" mechanism for uric acid. Serum uric acid in early stages of atherosclerotic process is known to act as an antioxidant but later on when serum uric acid concentration increases paradoxically antioxidant uric acid become prooxidant 12 . Thus it appears that uric acid is not an inert molecule as has historically been believed but can instead play a role in many biological functions. Uric acid can be both beneficial as an antioxidant and free radical scavenger and deleterious by promoting atherosclerotic process as prooxidant at an elevated level. Hyperuricemia found in our CVD cases permissively supports this idea.
Conclusion:
It can be concluded from this study that Hyperuricemia is associated with CVD. Hyperuricemia may have additive or synergistic effect on pathophysiology of CVD. Hyperuricemia appear to affect ICVD and HCVD equally. Prospective study with large sample is recommended to evaluate the serum uric acid as risk factors of CVD.
